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UN IVERSITY OF YAMANASHI*
1
$G$ $X=\{0,1,2, \cdots n\}7$ , $Go=\{g\in G|0^{g}=0\}$ , $G$ 0 .
Go , $G$ . $G_{0}$ $X\backslash \{0\}$ $(t$ -2$)$\ , $(t-1)-$
$(t\geq 3)$ . , $G$ $X$ $(t$ -1 $)$ , .
$X^{(l)}=$ { $(x_{1},$ $x_{2},$ $\cdots,$ $x\iota)|x_{i}\in X$, } . $g\in G$ $(x_{1}, x_{2}, \cdots, x\iota)arrow$ ($x_{1}^{g}$ , , $\cdot$ . . , $x_{l}^{g}$ )
X( . ,$G$ $X^{(t-1)}$ , $X^{(t\}}$ . $G$
$X^{(t\rangle}$ orbit , [1] . ,
.
:




$G_{0}$ $X^{\{3)}$ orbit $\ldots$ $(x, y, z)$ $\cdots$
$\pi_{1}\swarrow$ $\downarrow\pi_{2}$
. $[searrow]\pi_{3}$
G0 $X^{(2)}$ orbit $\ldots(y, z)\cdots$ $\cdots(x, z)\cdots$ $\cdots(x, y)\cdots$
$G$ $X^{(3)}$ orbit $\ldots$ $\ldots$ $(x, y, z)$ $\cdots$
$\pi_{1}[searrow]$ $\downarrow\pi_{2}$ $\swarrow\pi_{3}$
$G$ $X^{(2)}$ orbit $X^{(2)}$
$G_{0}$
$X^{\langle 2\rangle}$ $X^{\langle 3)}$ orbit $R^{\prime 2}$ $R^{\prime 3}$ ,
$(x, y)\in R^{\mathit{1}2}$ $|\pi_{j}^{-1}((x, y)^{\backslash }J|\gamma R^{J3}\mathrm{i}\mathrm{I}=$
$G$ , $G_{0}$ orbit $G$ orbit






$X$ $X$ $t$ $X^{l},$ $1\leq l\leq t$ , orbit $X^{\langle l)}$
superscheme $\circ$
. $(X, \Pi)$ $t$-superscheme $\approx$
SI. $\Pi=\{\Pi^{1},\Pi^{2}, \cdots,$ $\mathrm{t}\}_{\rangle}$ $t\geq 2$ , $\Pi^{l}$ $1\leq l\leq t$ $X^{l}$ ,
S2. $\sigma\in Sym(l)$ , $\sigma((y_{1},y_{2}, \cdots, y_{l}))=(y_{\sigma(1\rangle}, y_{\sigma(2)}, \cdots, y_{\sigma(l)})$ , $\Pi^{f}=$ $\{R_{0}^{l}, R_{1}^{l}, \cdots, R_{d_{l}}^{l}\}$ ,
$1\leq l\leq t$ , , $R_{k}^{l}$ $\sigma\in \mathit{3}ym(l)$ , $\sigma(R_{k}^{l})\in\Pi^{f}$ $\cdots$ ( symmetic $\rangle$
S3. projection $\pi_{j}^{l}$ : $X^{l}arrow X^{l-1}$
$\pi_{j}^{l}((y_{1},y_{2}, \cdots,y\iota))=(y_{1},y_{2}, \cdots, y_{j-1}, y_{j+1}, \cdots, y\iota)$ ,
$R_{k}^{l}\in\Pi^{l},$ $2\leq l\leq t$ , $\pi_{j}^{l}(R_{k}^{l})\in$ $l-1$ ,
S4. $R_{k}^{l},$ $2\leq l\leq t$ , , $y=(y_{1}, y_{2}, \cdots, y_{l-1})\in\pi_{j}^{l}(R_{k}^{l})$ , constant $p_{k,j}^{l}$ $=$
$|(\pi_{j}^{l})^{-1}(y)\cap R_{k}^{l}|$ . , $p_{k,j}^{l}=|R_{k}^{l}$ $\pi_{j}^{l}(R_{k}^{l})|.$ $\cdots$ (regular)




superscheme $\Pi^{l-1}$ $X^{l}$ $=$
$x,y\in X^{l}$
$x\sim y\Leftrightarrow\pi_{j}^{l}(x),$ $\pi_{j}^{l}$ (y)\in R for $1\leq j\leq l$
. $G_{0}$ $G$ $X^{\langle t)}$ orbit $X^{(t\}}$ ,
$\Pi^{\prime(t)}$
$=$ $\{R_{1}’, R_{2}’, \cdots\cdots\cdots\cdots\cdots, R_{r}’,\}\cdots$ Go orbit (ib)
$\ovalbox{\tt\small REJECT}-$ –
$\Pi^{(t)}$
$=$ $\{ R_{1}, R_{2}, \cdots, R_{r}\}\cdots G$ orbit ( )
, $\{1, 2, \cdots, r’\}$ $Y=\{Y_{1}, Y_{2}, \cdots , Y_{r}\}$ ,Go $X^{(t-1)}$ orbit $R_{s}^{\prime(t-1)}$
, .
$R_{k}= \bigcup_{Y_{k}}R_{l}’\iota\in$ $\Rightarrow p_{k,j}^{t}=\sum_{l\in Y_{k,j,s}}p_{l^{t}j}’,$’
$(1\leq k\leq r, 1\leq j\leq t)$ .
, $Y_{k,j,s}=\{l\in Y_{k}|R_{s}^{J(t-1)}=\pi_{j}^{t}(R_{l}’)\}$ . , $G$ (t–yU ,
$\pi_{j}^{t}(R_{k})=\{X^{(t-1\}}\}$ ,
(l\leq j<t $1\leq k\leq r$ ).
$p_{k,j}^{t}=|R_{k}|/|X^{(t-1)}|$ ,
$G$ $X^{(t\rangle}$ orbit $R_{k}$ $r$ , .
. $G_{0}$ $\langle$ $X\backslash \{0\})^{(t-1)}$ $r$ orbit $R_{k}^{n-1},1\leq k\leq r$ , . $|R_{k}^{t}|=|X|\cdot|R_{k}^{\prime t-1}|$ .
$p_{k,j}^{t}=|R_{k}^{Jt-1}|/|(X\backslash \{0\})^{(t-2)}|$ for $1\leq k\leq r$ and $1\leq j\leq t$ .
37
. orbit .
$\{\pi_{t}^{t}(x)|x=(x_{1},x_{2}, \cdots, x_{t-1},0)\in R_{k}^{t}\}=R_{k}^{\prime t-1}$ for $1\leq k\leq r$.
, , $\pi_{j^{\iota}}^{4}$ , $Sym(t)$ $G$ $G_{0}$ orbit $\{1, 2, \cdots, r\}$
$\{1, 2, \cdots, r’\}$ , $Y$ .
, $G_{0}$ , $p_{l^{t}j}’,$ ’ $R_{s(j)}^{\prime t-1}=\pi_{\mathrm{j}}^{t}(R_{l}^{n})\in\Pi^{t-1}$ , $(1 \leq j\leq t)$ , $R_{\sigma_{i}(l\rangle}^{\prime t}=\sigma_{i}(R_{l}^{J\mathrm{f}})\in$
$\prime C$ , $(\sigma_{i}=\langle i, i+1)\in Sym(t))$ . , $p_{l,j}^{\prime t},$ $\pi_{j}^{t}(l),$ $\sigma_{i}(l)$ .
, $G_{\mathit{0}}$ $X^{(t)},$ $t\geq 3$ , orbit ,
. , $t=3$ .
$(x_{i}^{1}, y_{i}^{1})$ G0,1 $\{2, 3, \cdots, n\}^{(2)}$ orbit
, $G_{\mathit{0}}$ $X^{(3)}$ orbit $n^{3}$ , , $G_{0.1}$ $(X\backslash \{0\})^{(2)}$ orbit
$n^{2}$ , $r_{l}\in G_{0}/G_{0,1},$ $(l=1,2, \cdots n),$ $n$ $n$ $n^{2}$
. , $n^{3}arrow \mathrm{c}\mathrm{o}\mathrm{n}\mathrm{s}\mathrm{t}\mathrm{x}n^{2}$ .
, $G_{0}$ orbit $G$ orbit .




, $G_{0}$ $X^{(3\rangle}$ orbit , , 1
, . , $G$ $X^{(3)}$ orbit superscheme .
, $G_{1}$ orbit $r_{l}\in G_{0}/G_{0,1}$
.
I– :
$G_{1}$ $(X\backslash \{1\})^{2}$ orbit , , 2-superscheme
, . $\langle$ $X\backslash \{1\})^{2}$ ,
. , $G_{1}$ ,
. $n^{2}$ .
, $t=3$ , , $t$ .
,t $>3$ 3-superscheme .
4
31 999 Primitive (GAP ) $G_{0}$ ,
$(X\backslash \{0\})^{(t)}$ orbit 50 , . ,superscheme
, 1 . Pentium III $8001\backslash \mathrm{f}\mathrm{h}\mathrm{z}$, $256\mathrm{M}\mathrm{B}$ , Linux
,GAP .
$\not\leqq\emptyset \mathrm{i}$ 99 $\backslash ,\mathrm{A}l^{\backslash },\mathrm{t}^{-}\mathrm{F}$ 100 $\backslash ,f\mathrm{i}1_{-}^{\backslash }1[perp]$
Primitive $\prime x\ovalbox{\tt\small REJECT}$ 5185 540 4645
$\not\in\+\S\grave{\dot{;}}\ovalbox{\tt\small REJECT} f_{arrow}’ T\Re$ S72 210 662
$*-\mathrm{f}\emptyset\vec{\backslash }\ae\Rightarrow \mathrm{T}^{\mathrm{w}}$ $t_{I}\backslash \ae$ 115 72 43
$7\backslash J$ $\sqrt[\backslash ]{}\mathrm{S}\mathrm{L}-\grave{\backslash }\nearrow$ $\Xi$ $\grave{j}$ $\lambda$ \yen -A 31 15 16
$5\Gamma L\not\in\theta^{\backslash ^{\backslash }}\backslash \hslash$ $\epsilon$ ae 25 9 16
Go $G$
$U_{3\backslash }^{/}5)$ 175 HS 33 7fl$\cdot$
$[perp] \mathrm{V}_{1}\mathrm{c}\mathrm{L}$ 275 Co.3 11 $\text{ }$
20 *
1 $*$
$G_{2}(3)$ 351 120 $\text{ }$
$O_{10}^{+}(2)$ 527 $Sp_{1}\mathrm{o}(2)$ 1 25 $\text{ }$
$PSL_{5}(2)$ on $P^{2}$ 961 80 $\mathrm{g}\backslash q$
$(PSL_{3}(31))_{0}^{\mathfrak{g}}$ 992 $PSL_{3}(31)$ 1 81
1 k^{\backslash \mathfr k{h}}
$992$ $\text{ }7g$
( ) $*\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{e}\mathrm{r}\mathrm{s}\mathrm{c}\mathrm{h}\mathrm{e}\mathrm{m}\mathrm{e}$ 1
. $\#$ 1 . $\#$ primitive .
$\mathrm{H}\mathrm{S}$ , Co 3 1 $U_{3}(5).2,$ $\mathrm{M}\mathrm{c}\mathrm{L}.2$ .
superscheroe . , $PSL$ ,







$X$ $G$ $X^{(2)}$ , GAP Orbits(G, $\mathrm{A}\mathrm{r}\mathrm{r}\mathrm{a}\mathrm{n}\mathrm{g}\mathrm{e}\mathrm{m}\mathrm{e}\mathrm{n}\mathrm{t}\mathrm{s}( \mathrm{X}, 2)$,
OnTuples ); , ,
.
GAP
$G_{2}(3)$ 351 14 3 3
$O_{10}^{+}(2)$ 527 63 6 9
$3^{6}$ .55296729900 11 23
$PSL_{3}(31)$ 993 115 20 47
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